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Detailed QA/QC Procedures for Air Monitoring of
Certain Breakdown Products of Metam Sodium

l. Introduction

The Cal/EPA Office of Environmental Health Hazard’Assessment (OEHHA) and the
Department of Pesticide Regulation (DPR) have requested that the Air Resources
Board (ARB) staff conduct ambient air monitoring for the primary breakdown
product, methyl isothiocyanate (MITC), of metam sodium (sodium-N-
methyldithiocarbamate). In response to this request, ARB staff will conduct a
three-day source impacted ambient monitoring for MITC after an application of
metam sodium, as well as an ambient monitoring program for MITC within
populated areas.

Prior to the sampling program, the ARB staff, In cooperation with AIHL, will
implement a quality assurance/quality control (QA/QC) program. The objective-
is to ensure the reliability and accuracy of the monitoring results. Based on
the result of the QA/QC program, the existing sampling and analytical
procedures may be modified to achieve the objective.

The compound of primary interest is MITC; however, attempts will be made to
determine levels of hydrogen sulfide and carbon disulfide as well. Hydrogen
sulfide will be measured by an on site direct reading portable analyzer.

Carbon disulfide will be analyzed by ICI.

This protocol will be amended to reflect greater details in the QA/QC program
as they become avaliable (Attachment A, Sections | and 11).

1. mpiin

The ARB Engineering Evaluation Branch (EEB) staff will be responsible for the
overall management of the monitoring program and for sample collection. EEB
staff will calibrate all rotometers before use in the field. Prior to sample
collection, a flow audit will be undertaken by the ARB Quality Management and
Operations Support Branch (QMOSB) (see Attachment A, Section IIl). After
sampling Is completed, the EEB staff will check the calibration of the
rotometers to ensure accurate measurements of the flow rates. The Jerome
hydrogen sulfide analyzer will also be callibrated prior to use in the field.

Calibration and flow audits of the rotometers usualiy takes no more than one
day. Therefore, changing the fiow rate prior to sampling will not cause a
significant delay.

V11, Analysis

The QMOSB staff will conduct a system and a performance audit on AIHL. The
system audit consists of responding to a questionnaire used to determine if the
laboratory is impiementing good laboratory practices. The performance audit
(see Attachment A, Section IV for an example) consists of providing the
laboratory with sampte tubes containing various quantities of MITC (spike).

The QMOSB will make triplicate spike tubes at each level. Two complete sets
will be archived until the audit results are deemed acceptabie. These




additional sets will be retrieved to resolve any discrepancy or address
guestions regarding MITC analysis (including spike preparations). AIHL will
not know the MITC levels prior to analysis.

The standard to be used for spiking by QMOSB will be prepared from the neat
(pure) compound provided by AIHL. AIlHL will use this same standard for
analysis (after appropriate dilutions). The procedure for the preparation of
the spike was discussed between ARB and AIHL staff. AIHL believes the
procedure to be appropriate.

The system and performance audits will take three to four weeks to complete.
Therefore, If any breakdown products other than MITC (which require laboratory
analysis as opposed to direct instrument readings) are desired, a delay of at
least one month will be required to complete the taboratory audits. This is
necessary to conduct certain studies to validate the analytical and sampling
procedures. Validation is necessary to produce reliable and accurate results.
1f standards must be ordered or if other difficulties occur, the delay may be
longer.

V. hedylin

Sampling for MITC is not anticipated before November, 1992. |In order to start
the MITC monitoring in November, the results of the QA/QC program must be
availabie by late October. Completion of a QA/QC program in October will allow
DPR and ARB to conduct monitoring in Imperial, Kern or Contra Costa County.
Any unsatisfactory results from the audits will postpone the sampling until the
difficulties are resolved.
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State of California

MEMORANDUM

- To

From

Peter Quchida Date : September 4, 1992
Manager,
Testing Section Sybject : Metam Sodium QA/QC

Protocol Amendment

bon Fitzell -
Alr Resources Board

In order to further define the QA/QC procedure to be used prior to
field sampling, a meeting was held September 2, 1992 among AIHL, ARB‘sS
QA Section and EEB. In additlion to the system and performance audits
1o be conducted by the QA Section, two further studies were agreed to
by all involved. First, AIHL would conduct desorption efficiency
studies. Upon successful completion this would be followed by QA‘s
system and performance audits. In addition, collection/conversion
studies would be carried out by EEB (analysis by AlHL).

The desorption studies will consist of spiking 10 tubes at 3
different levels (0.1 ug, 0.5 ug and 2.0 ug ) plus 2 blanks (thirty-two
tubes, total). Five tubes at each level will be analyzed the following
day to determine recovery levels. The remaining spikes will be

analyzed after simulating the handliing of the samples in the field
(Stored {n an ice chest for approximately one week prior to
extraction).

The system and performance audits will be conducted as outlined in
the protocol except only one set of spikes will be archived. Extra
tubes will be spiked to be used In the collection/conversion studies.
Four tubes at each of 4 levels (total of 16 tubes) will be prepared.
This includes blanks. One set of duplicates at each level will be sent
to AIHL for the performance audit and one set of duplicates wili be
archived. Duplicates (at two of the above levels plus blanks) will be
prepared for the collection/conversion studies.

The collection/conversion study will consist of running ambient
air through duplicate spike tubes (2 pairs) and duplicate blank tubes
at two flow rates for 24 hours. The levels will be high enough above

the limit of quantitation to insure detection. The two flow rates will
be the same as anticipated for the study; 2 liters per minute and. 4
liters per minute.

The desorption efficiehcy studies are anticipated to be completed
around September 18. The performance audit spikes will be prepared and



the collection/conversion studies are expected to be conducted the week
of September 21-25. This will allow the analyst time to complete his
work prior to October 19.

If the above schedule can be followed, field sampling is expected
to occur the first part of November in Kern County. The ambient
monitoring (2 weeks) will be set up first and if possible, the
application monitoring wiil be scheduled during the second week of the
ambient monitoring.
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State of Callfornia

MEMORANDUM

To

From

Interested Parties Date : October 1, 1992

Sybject : MITC Application
Meeting, Berkeley

Don Fitzel!
Alr Resources Board

Yesterday at a meeting with AIHL and ARB's QA Section, the
following items were agreed to as part of our QA program for the
upcoming MITC appllication:

1. The flow rates for the collection/conversion study will be 1
and 4 liters per minute (lpm) rather than 2 and 4 Ipm. The
lower flow rate will be used for both the application and

ambient monitoring IF the higher flow rate indicates
breakthrough or a significant decrease in sensitivity. AIHL
has demonstrated [t can meet the required Minimum Detection
Level (MDL) at this lower flow rate.

2. The performance audit tubes and the coiltection/conversion tubes
will be spiked at levels between 0.2 - 3.0 ug per tube.

3. Back up (non-spiked) tubes will be used in series with the
higher flow rate (4 Ipm) collection/conversion spikes so that
breakthrough can be confirmed, If present. These additional
tubes do not need to be analyzed unless breakthrough is
indicated.

4. By Wednesday morning, October 7, all of the QA tubes will be

delivered to AIHL for analysis. There will be a total of 26
tubes, identified only by a number from 1 through 26. The
tubes will have been spiked at 1 of 4 levels: 1) blank, 2) low,
3) medium and 4) high. The breakdown will be as follows:
Performance Collection/conversion
(battery) (AC)
1 _Ipm 4 Ipm
2 blank 2 blank 2 blank
2 low
2 medium 2 medium 2 medium
2 high 2 high 2 high

—_— —_— 4 back up (for above)
8 6 10 TOTAL = 24



All of the above tubes will be prepared by ARB's QA Section. In

addition, 3 more sets (1 blank, 1 low, 1 medium and 1 high) will be
prepared. One set will go to DPR (or CDFA lab) for comparative studies
and 2 sets will be archived (total 12 tub;s). QA will prepare a total

of 36 spiked tubes.

If there are any corrections, additions or comments, please call
me at: (916) 445-0618 (ATSS B-485-0618) or PES (DLF).
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Flow Audit Procedure for Pesticide Samplers

roducti
v

The pesticide sampler is audited using a calibrated differential pressure

gauge or a mass flow meter that is standardized against a NIST traceable
Brooks automatic flaow calibrator.

The audit device is placed in series with the sample probe inlet and the flow
rate is measured while the sampler is operating under normal sampling
conditions. The sampler's indicated flow rate is corrected based on its
calibration, and the true flow is calculated from the audit device's
calibration curve. . The sampler's corrected flow is then compared to the true

flow, and a percent difference is determined. _ i}
Equipment
The basic equipment required for the pesticide sampler flow audit is listed

below. Additional equipment may be required depending on the particular
configuration and type of sampler.

1. NIST-traceable mass flow meter.

Calibrated differential pressure gauge with laminar flow element.

3. 1/4" 0.B. Teflon tubing.

4. 1/4", stainless steel, Swagelock fitting.
6. 1/4" I.D. Tygon tubing.
Audit Procedures

1. If power is available, connect the mass flow meter into a 110 VAC outlet,

and allow it to warm up for at least ten minutes. Otherwise, perform the
audit with the calibrated differential pressure gauge.

. Connect the teflon tubing to the outlet port of the audit device with the
Swagelock fitting.

. Connect the free end of the teflon tubing to the sampler probe inlet w1th
a small section of Tygon tubing.

4. Allow the flow to stabilize for at least 1-2 minutes and record the flow
* rate indicated by the sampler and the audit device's response.

5. Calculate the true flow rate from the audit device's response and record
the results. Obtain the corrected sampler {low rate from the field

operataor. Calculate the percent difference between the true flow rate and
the corrected measured flaw rate.
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Performance Audit Procedure
for The laboratory Analysis Of Garlon and 2,4-0

r’p\+rn:4|'r+ 1;;--

The purpose of the laboratory performance audit is to assess the accuracy of
the analytical methods used by the laboratory measuring the ambient
concentrations of Garlon and 2,4-D. The audit is conducted by submitting
audit samples prepared by spiking adsorbant tubes with known concentrations of
Garlon and 2,4-D. The analytical laboratory reports the results to the
Quality Assurance Section, and the difference between the reported and the
assigned concentrations is used as an indicator of the accuracy of the

analytical method.

Materjals

1. Garlon, 44.3%7 acid equivalent

2. 2,4-D, 41.9% acid equivalent

3. Methanol, pesticide analysis grade
4. XAD-2 Adsorbant Tubes

5. 50 ul Microsyringe

Safety P ¢

Garlon may cause irritation to skin, eyes, and mucous membranes. 2,4-D may
cause cancer, cardiovascular system injury or liver damage, seizures, nausea,
vomitting, airway obstruction, increased mucous secretions in the lungs,
gastrointestinal disturbances and may be fatal if swallowed. Avoid direct
physical contact. Avoid breathing vapors. Use only in a well ventilated

area, preferably under a fume hood. Wear rubber gloves and protective
clothing.

an P

4 mg/ml Garlon (acid eguivalent) Stock Solution: Weigh about 90 mg of the
Garlon formulation into a clean 10 ml volumetric flask and dilute with
methanol to the mark. Record the concentration.

4 mg/ml 2,4-D (acid equivalent) Stock Solution: Weight about 95 mg of the -

2,4-0 formulation into a clean 10 m! volumetric flask and dilute with methanal
to the mark. Record the concentration.



20 ug/ml Garlon (acid equivalent) Spiking Standard: Transfer 50 ul of the 4

mg/ml Garlon stock solution to a clean 10 ml volumetric flask and dilute with
methanol to the mark. Record the concentration.

4
40 ug/ml 2,4-D (acid equivalent) Spiking Standard: Transfer 100 ul of the 4
mg/ml 2,4-0 stock solution to a clean 10 ml volumetric flask and dilute with
methanol to the mark. Record the concentration.

amp1 io

Prepare five audit samples from the 20 ug/ml Garlon and 40 ug/ml 2,4-D spiking
standards according to the following table:

20 ug/ml 40 ug/ml

Sample Garlon Std 2,4-D std
Yolume (ul}) Yolume (ul)
1 20 20
2 10 0
3 0 10
4 40 10
5 10 490

1. Break off the inlet end of the sample tube.

Insert the syringe needle into the adsorbant bed of the primacy
section of the tube, and slowly inject the appropriate volume of

each spiking solution. Do not allow the liquid to run down the
sides of the tube.

3. Cap the open end of the tube with the plastic cap provided.

4. Assign a random number to each sample, keepingitrack of the
concentrations. Label each tube with its assigned number and
store in a freezer until ready for analysis.
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State of Califormia

Memorandum

To

Genevieve A. Shiroma, Chief ode : September 8, 1992
Toxic Air Contaminant Identification Brarnch

Air Resources Board Placa

1219 K Street, P.0O. Box 2815 Y

Sacramento, California 95812 .

from . Department of Pesticide Regufation - 1220 N Street, P.O. Box 942871

Subject

4%
t 3R
“w

‘o or Ragyeted Fapse

Sacramento, California 95814

Monitoring Recommendation for Metam-sodium

On May 19,1992, Dr. Richard J. Jackson of the Office of
Environmental Health Hazard Assessment (OEHHA), requested the Air
Resources Board (ARB) and the Department of Pesticide Regulation
(DPR) to document airborne emissions of methyl isothiocyanate
(MITC), the degradation product and active fumigation component of
the pesticide metam-sodium. This memorandum provides background and
recent use information of products which contain metam-sodium, and
identifies how these products are used.

Background

Technical metam-sodium (CAS # 137-42-8], and metam-sodium dihydrate
(CAS # 6734-80-1] are colorless crystals with molecular weights of
129.18 grams/mole, and 165.21 g/mole respectively. Metam-sodium is
soluble in water to 722 g/liter at 20 °C and has a negligible vapor
pressure. The acute LD_., via oral administration is 280 mg/kg for
mice and 820 mg/kg for Tats. Acute oral LD 0 for rats of MITC is 95
mg/kg. Metam-sodium is stable in concentraged aqueous solutions,
but unstable in dilute aqueous solutions. Decomposition to MITC is
promoted by acidic soils and heavy-metal salts. Metam-sodium has

entered the risk assessment process at DPR under SB 950 (Birth
Defect Prevention Act of 1984).

Metam-sodium is a pre-plant soil fumigant/sterilant used in
California for the control of nematodes, soil borne fungi, and
insects. Metam-sodium is a class 2 (moderately toxic) pesticide and
is not a restricted material under section 6400, Title 3, California
Code of Regulations. Prior to 1990, Pesticide Use Reports were not
required for this chemical. Therefore, information for this

recommendation is based solely on the 1990 Pesticide Use Report
database.

In 1990, 5,934,082 lbs of metam-sodium active ingredient (AI) were
reported to have been used to fumigate fields which were then
planted out to various crops. A breakdown of metam-sodium use, and
the crops which were then planted are shown in Table 1.

HnRNamc
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Table 1: Metam-sodium use in California in 1980.

Commod ity lbs. AI lbs/Acre

Carrots 1,243,160 128.3

Tomato 951,998 45.1

Cotton 484,266 42.1 <
Potato 322,985 162.7 _ °
Cole crops 208,455 54.4

Melons 157,600 97.9 -

Onion a 105,617 140.3

Fallow fields 1,622,390 46.2

Other fumigations 837,638 -

a. Crops to be planted following fumigation were not specified.
Soil Fumigation

Information from the 1990 Pesticide Use Report indicates that a
majority of metam-sodium use is for the fumigation of agricultural
soils. Labels for metam-sodium containing products recommend
application rates of 60-320 lbs AI per acre for broadcast or strip
applications, via injection, or by chemigation. The higher use
‘rates are recommended when soils are high in organic matter, or
control of pests deep in the soil strata. For spot applications
(soil treatment following removal of infested or diseased trees or

‘grape vines), recommended application rates are 0.8 to 1.6 lbs AI
per 100 square feet.

Monitoring Recommendation

Based on 1990 Pesticide Use Report data (Table 2), we recommend that
the ARB monitor for MITC during September or October in Kern or
Imperial County following a preplant metam-sodium application to
carrots. Although applications continue throughout late fall and
winter, sampling is not recommended at this time due to cooler
weather and decreased volatility of metam-sodium and MITC.

Table 2: Metam-sodium use for Fresno, Imperial, and
Kern Counties for September-December 1990

County lbs AI Acres
Fresno
November 78,591 1,818

December 256,185 6,174
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County lbs AI Acres
Imperial :
September 150,262 1,419
October 203,415 1,373
Kern
September 12,250 51
October 108,428 698
November 106,811 639 -
December 179,359 1,269 ' ’

DPR has recently issued a Section 18 emergency registration (#92-18)
to allow methyl bromide (MeBr) to be used for soil sterilization.
This Section 18 allows use of MeBr on 30,000 acres statewide for
control of nematodes in soils to be planted to carrots for the

period of July 17, 1992 through July 8, 1993. Use of MeBr under

this Section 18 emergency registration may greatly reduce metam-
sodium applications to soils to be planed to carrots.

We recommend that ARB contact the Kern or Imperial County
Agricultural Commissioner for specific application times and
locations. If you wish, DPR can assist in contacting the County
Agricultural Commissioners for locating possible application sites.

If you have comments or questions, please contact Kevin Relley, of
my staff, at 654-0819.

I

ohn Sanders
Acting Branch Chief
Environmental Monitoring and
Pest Management, Room A-149
(916) 654-1141

cc: Jim Wells Mark Pepple
Ron Oshima Joy Wisniewski
Lynn Baker//' Jim Stratton
Kevin Kelley Mike DiBartolomeis
Bill Lockett Richard Jackson

Ted Davis Stephen Birdsall
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PESTICIDE MONITORING APPARATUS
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State of Eélifornia
Air Resources Board .

Quality Assurance Plan
for Pesticide Monitoring

Prepared by the

Monitoring and Laboratory Division
and
Stationary Source DlVlSion

September 28, 1990

APPROVED:
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Monitoring and Laboratory Division
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Engineerdng Evaluation Branch
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This Quality Assurance Plan has been reviewed by the staff of the California
Air Resources Board and approved for pub11catlon Approval does not signify
that the contents necessarily reflect the view and policies of the Air
Resources Board, nor does mention of trade names or commercial products
constitute endorsement or recommendation for use.
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QUALITY ASSURANCE PLAN FOR PESTICIDE MONITORING

L. Introduction

At the request of the Department of Fool and Agriculture (DFA),
the Air Resources Board (ARB) documents the “level of airborne emissions" of
specified pesticides. Short-term (one month) ambient monitoring will be
conducted in the area of, and during the season of, peak pesticide
applications. 1In addition, monitoring of a field during and after
application (up to 72 hours) will occur. The purpose of this document is to
specify quality assurance activities for sampling and laboratory analysis of
the pesticide.

1. Ouality f Policy Stat l

It is the policy of the ARB to provide DFA with as reljable and
accurate data as possible. The goal of this document is to identify
procedures that ensure the implementation of this policy.

111, Quality f obiect i

Quality assurance objectives for pesticide monitoring are: 1) to
establish the necessary quality control activities relating to site
selection, sample collection, sample analysis, and data validation, and 2)
assessment of data quality in terms of precision, accuracy and completeness.

IV, Sit;

Siting criteria for ambient pesticide monitoring are listed in
TABLE 1. The monitoring objective for these sites is to measure population
exposure near the perimeter of towns or in the area of the town where the
highest concentrations are expected based on prevailing winds and proximity
to applications. Background sites should be located away from any ’
. applications.

Siting criteria for placement of samplers near a pesticide
application for collection of short-term samples are: 1) fifteen yards
upwind of the field, 2) fifteen yards downwind of the field, and 3) 150
yards downwind of the field. These are only guidelines, since conditions at
the site will dictate the placement of monitoring stations. Data on wind
speed and direction will be collected during application monitoring. Once
monitoring has begun, the sampling stations will not be moved, even if the
wind direction has changed. Field application monitoring will follow the
schedule outlined in TABLE 2. This schedule and study design are consistent
with requests from DFA for monitoring near a pesticide application.



A. Monitoring Site Description

The protocol for ambient monitoring should include a map of the
monitored area which shows nearby towns or communities and their
relationship to the monitoring stations. A site description should be
completed for any monitoring site which might have characteristics that
could affect the monitoring results (e.g., obstructions).

Similarly, a map or sketch of the monitéring stations should be
made with respect to the application field.

Y. Sampling

Samples for ambient pesticide monitoring will be collected over
24-hour periods on a schedule, in general, of 4 samples per week for 4
weeks. Sampling will be conducted following the Environmental Protection
Agency (EPA) ambient monitoring guidelines of 40 CFR 58 for calibration,
precision, accuracy and data validation. The ARB Quality Assurance Section -
upon request will review quality assurance/quality control procedures and
will evaluate pesticide monitoring activities.

A. Protocol

Prior to conducting any pesticide monitoring a protocol will be
written that describes the overall mon1tor1ng program and includes the
following topics:

1. Identification of the sample site locations.

2. Description of the sampling train and a schematic
showing the component parts and their relationship to
one another in the assembled train, including specifics
of the sampling media (e.g., resin type and volume,
filter composition, pore size and diameter, catalog
number, etc.)

3. Description of the analytical method.

4, Quality assurance/quality control plan for sampling,
including calibration procedures for flow meters.

5. Test schedule.

6. Test personnel.

Specific sampling methods and activities will be described in a
monitoring plan (protocol) for review by ARB and DFA. Criteria which apply
to all sampling are: 1) chain of custody forms will accompany all samples
(APPENDIX I.), 2) light and rain shielding will be used for samples during
monitoring and, 3) samples will be stored in an ice chest until delivery to
the laboratory. The protocol should include: equipment specifications (when
necessary), special sample handling and an outline of sampling procedures.

The protocol should specify any procedures unique to this specific
pesticide.



B. Log Sheets

Field data sheets will be used to record sampling date and
location, initials of individuals conducting sampling, sample type (e.g.,
charcoal tube), sample -number or identification, initial and final time,
initial and final flow rate, malfunctions, leak checks, weather conditions
(e.g., rain) and any other pertinent data which could influence sample
results. Field blanks should be included with each batch of samples
submitted to the lab for analysis. The average of the initial and final

flow rates for the sampling period will be used if a flow controller is not
used. - ‘

C. Collocation

For ambient monitoring, sampling precision or the standard
deviation of the data set will be calculated from at least 2 samples
collocated at a site. The collocated sampler will be rotated between
sampling sites so that at least three duplicate samples are collected at
each site. The samplers should be located between two and four meters apart
if they are high volume samplers in order to preclude airflow interference.
This consideration is not necessary for low (<20 liters/min.) flow samplers.
One samplie will be designated as the primary sample and the other sample
will be designated as the duplicate.

D. Calibration

If elapsed time meters are used, rather than noting beginning and
ending times, the meters should be checked and calibrated to within + 5
minutes for a 24-hour period. Samplers operated with an automatic on/off

timer should be calibrated so that the sampling period is 24 hours + 15
minutes.

Flow meters, flow controllers or critical orifices should be
calibrated against a referenced flow meter prior to a monitoring period.

Sampling flows should be checked in the field and noted before and
after each sampling period. Before flows are checked, the sampling system
should be leak checked. The initial flow should be within + 10% if a
calibrated pressure transducer is used to check the flows, or within + 15%
if a calibrated rotameter is used. Flow meters should be recalibrated if
flows are found to be outside of those control limits.

E. Preventative Maintenance

To prevent loss of data, spare pumps and other sampling materials
should be kept available in the field by the operator. A periodic check of
sampling pumps, meteorological instruments, extension cords, etc. should be
made by sampling personnel.
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The following probe siting criteria apply to pesticide
monitoring and are summarized from the EPA ambient monitoring

criteria (40 CFR 58) which are used by the ARB.

Minimum Distance From

Height Supporting Structure

Above (Meters)

Ground Other Spacing
2-15 1 1 1. Should be 20 meters

from trees.

2. Distance from sampler
to obstacle, such as
buildings, must be at
least twice the height
the obstacle protrudes
above the sampler.

3. Must have ungestricted
air-flow 270" around
sampler.

4. Samplers at a collocated
site (duplicate for
quality assurance)
should be 2-4 meters
apart if samplers are
high flow, >20 liters
per minute.



The sampling schedule for each station is as follows:

sampYes per Site*
~-15 yds  ~15 yds ~150 yds
up- down-  down-

wind wind  wind

Background sample (1 hr. sample: 2 2 2
‘prior to application).

Application + 1 hr. after 2 2 2
application combined sample.

2 hr. sample from 1 to 3 hours 2 2 2
after the application.

4 hr. sample from 3 to 7 hours 2 2 2
after the application.

8 + hr. sample from 7 to 15+ 2 2 2
hours after the application.

9 + hr. sample from 15 to 24+ 2 2 2
hours after the application.

Ist 24 hour sample starting at 2 2 -
the end of the 9+ hr. sample.

2nd 24 hour sample starting 24 hrs 2 2 -
after the end of the 9+ hr. sample.

*

duplicate collocated samples at each site.



YI. Analysis

Analytical audits should be conducted by spiking the sample medium
with the reference standard. These can then be carried into the field and
handled as actual samples (trip spike) or run at the background site for
ambient monitoring (field spike) prior to delivery to the laboratory for
analysis. At least one spike per monitoring pertod is required and one
spike per week is recommended for ambient monitoring.

Analysis methods should be documented in a Standard Operating
Procedure (S.0.P.) before monitoring begins. The S.0.P. should include:
instrument and operating parameters, sample preparation, calibration
procedures and quality assurance procedures.

A. Standard Operating Procedures
1. Instrument and Operating Parameters

A complete description of the instrument and the conditions

should be given so that any qualified person could duplicate the
analysis.

2. Sample Preparation

Detailed information should be given for sample preparation
including equipment and solvents required.

3. Calibration Procedures ,

The monitoring plan will specify calibration procedures
including intervals for recalibration, calibration standards,
environmental conditions for calibrations and a calibration record
keeping system. When possible, National Institute of Standards and
Technology traceable gas standards should be used for calibration
of the analytical instruments in accordance with standard
analytical procedures which include multiple calibration points
that bracket the expected concentrations.

4. Quality Assurance

Validation testing should provide an assessment of accuracy,
precision, interferences, method recovery, analysis of pertinent
breakdown products and limits of detection. Method documentation
should include confirmation testing with another method when
possible, and quality control activities necessary to routinely
monitor data quality control such as; use of control samples,
control charts, use of surrogates to verify individual sample
recovery, field blanks, lab blanks and duplicate analysis. All
data should be properly recorded in a laboratory notebook.

The method should include the frequency of analysis for quality
control samples. Analysis of quality control samples are
recommended before each day of lab analysis and after every tenth
sample. Control samples should be found to be within control



limits previously established by the lab performing the analysis.
If results are outside the control limits, the method should be
reviewed, the instrument recalibrated and the control sample
reanalyzed.

A1l quality control studies should be completed prior to
sampling and include recovery data from-at least three samples
spiked at at least two concentrations. Instrument variability
should be assessed with three replicate injections of a single
sample at each of the spiked concentrations. A stability study
should be done with triplicate spiked samples being stored under
actual conditions and analyzed at appropriate time intervals.
Prior to each sampling study, a conversion/collection efficiency
study should be conducted under field conditions (drawing ambient
air through spiked tubes at actual flow rates for the recommended
sampling time) with three replicates at two spiked concentrations
and a blank. Breakthrough studies should also be conducted to
determine the capacity of the adsorbent material if high levels of
pesticide are expected or if the suitability of the adsorbent is
uncertain.

VIL. Data Reducti | Report

The mass of pesticide (microgram, ug) found in each sample will be
used along with the sample air volume from the field data sheet to calculate
the mass per volume for each sample. For3each sampling date and site,
concentrations should be reported in ug/m” as well as ppb or ppt (as
appropriate). Wind speed and direction data will also be reported for
application site monitoring.

Ambient data should be summarized for each monitoring location by
maximum and second maximum concentration, average (using only those values
greater than the minimum detection limit), total number of samples and
number of samples above the minimum detection limit. For this purpose,
collocated samples are averaged and treated as a single sample.

A. Quality Assurance

Quality assurance activities and data will be summarized by the
staff conducting the sampling and included as an attachment to the final
data summary. The quality assurance report will include a summary of the
average data precision, accuracy, and completeness.




1. Precision and Accuracy

The average precision or standard deviation will be reported
based on the comparison of the collocated sampling data. Accuracy
data to be reported includes the results of the analyses of spiked
samples and the results of any flow audits.

4
2. Data Completeness

Data completeness should be calculated as a percentage of valid
data compared to the total possible amount of data if no
invalidations had occurred. Data will be invalidated if the power
is out at a site and the length of a sample time cannot be
verified, or if any of the sampling medium is lost during sampling,
shipment or analysis. _
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STATE OF CALIFORNIA—HEALTH AND WELFARE AGENCY PETE WILSON, Gowmor
kY

DEPARTMENT OF HEALTH SERVICES

2151 BERKELEY WAY
BERKELEY, CA 94704-1011

(510) 540-3003

December 20, 1991

Mr. George Lew

Monitoring and Laboratories Division

Air Resources Board

P.0O.Box 2815 -
Sacramento 95812 ’

Dear Mr. Lew,

As part of the Dansmuir spill investigation, a number of XAD-2 and
charcoal tubes were used to sample airborne methyl isothiocyanate
(MITC). The samples were subsequently brought to AIHL/HML for
analysis. The principal of the analytical methodology was based on
the general NIOSH approach for volatile organic compounds that
includes desorption with a suitable solvent and analysis by Gas
Chromatography (GC) with an appropriate detector. In particular,
the charcoal tubes were analysed for MITC by a method developed by
ICI (Stauffer), with the minor modification of adjusting the
extraction volume to accommodate the larger tube size.

In brief, each charcoal tube provided a front and a back section
that was analysed separately. Each section was extracted with 2 mL
of CS,. The extracts were injected into a GC with a
Nitrogen/Phosphorus detector (NPD). A 75 m DB 624 column was used
under a temperature program of 4 min at 40° C, followed by 5° C/min
to 120° C. The quantitation limit was 400 ng per section.

Each XAD tube provided a front and a back section that were
analysed separately. Each section was extracted with 2 mL ethyl
acetate. The extracts were analysed by GC with a Flame Photometric
Detector (FPD). A 15 m DB 17 column was used at 80° C. The
quantitation limit was 400 ng per section.



George Lew, December 20, 1991

Our Laboratory Reports are on file. Please contact me if you need
additional information.

Happy Holidays.

Sincerely,

A

Myrto Petreas, Ph.D., M.P.H.
Environmental Biochemist
Hazardous Materials Laboratory

cc: HML MITC File
M.Imada, AIHL
M.Fracchia, AIHL
S.Twiss, AIHL
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TITLE:
METHYL ISOTHIOCYANATE FROM METHAM-SODIU
DETERMINATION IN AIR ) ‘

I[. SCOPE

This method is designed to measure methyl isothiocyanate (MITC) in air.
The method is applicable for methyl isothiocyanate concentrations between
0.01 and 6 mg per cubic meter in a 40-liter air sample. Methyl

isothiocyanate is the active fumigant to which YAPAM® is converted upon
application to soil.

IT. SUMMARY OF METHQD

A known volume of air {s drawn through a charcoal tube via a battery-

operated sampling pump. The methyl isothiocyanate present in the air is
quantitatively adsorbed on the charcoal. The charcoal is then desorbed
with carbon disulfide; the extract is analyzed for methyl isothiocyanate

by gas chromatography with nitrogen-phosphorus alkali flame ionization
detection. :

ITTI. INTRODUCTION

YAPAM® soil fumigant, common name Metham-sodihm, is sodium
N-methyldithiocarbamate:
S
"
Na-5-C-NH-CH3
VAPAM® {s generally formulated as an aqueous solution containing 32.7%

anhydrous sodium salt and is nonvolatile. Its activity is due to decom-
position to methyl isothiocyanate (CH3NCS).

IV. APPARATUS AND REAGENTS
A. Apparatus

1. Gas Chromatograph. Hewlett-Packard Model 5710A or equivalent,

equipped with a nitrogen-phosphorus alkali flame jonization detec-
tor (NP-AFID). '
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5.

10.

11.

. . s
Recorder. Sensitivity of 1 millivolt full scale, 1 second
response,.

Quantitation Aid. Electronic digital integrator, on-line data
acquisition system or other device for measuring peak areas.

Gas Purification Traps. For purifying helium, air and hydrogen

required for gas chromatograph. Model 236 (Guild Corp., P. 0. Box
217, Bethel Park, PA 15102) or equivalent.

Gas Chromatograph Column. Pyrex tubing (1.8 m x 2 mm i.d.),

washed with KOH solution, silanized and dried. Pack the tubing
with 10% SP 2250 on 100/120 mesh Supelcoport or equivalent. See
Appendix A for details of column preparation and conditioning.

Syringe. 10-microliter capacity with fixed needle, Hamilton 701N

or equivalent.

Personal Air Sampling Pump. DuPont P-200 or equivalent; capable

of drawing 100 mL/minute of air through the charcoal tube for 8
hours. .

Glass Vials. 2-dram, equipped with polyseal-lined caps.

Charcoal Tubes. Glass tube with both ends flame sealed, 7 cm long

with a b-mm o.d. and a 4-mm i.d., containing 2 sections of 20/40
mesh activated charcoal separated by a 2-mm portion of urethane
foam. The absorbing section contains 100 mg of charcoal, the
backup section 50 mg. A 3-mm portion of urethane foam is placed
between the outlet end of the tube and the backup section. A plug
of silylated glass wool is placed in front of the absorbing sec-
tion. Such charcoal tubes are commercially available from SKC,
Inc., Eighty four, PA 15330, Cat. No. 226-01.

Charcoal Tube Holder. Nylon sample tube holder equipped with
coflar clip and tygon connecting tube for supporting the charcoal
tube in a vertical position in the employee's breathing zone. SKC
Cat. No. 222-3-1, or equivalent.

Silica Gel Tubes. For use as moisture pre-trap in the presence of
high (>80%) relative humidity. These are glass tubes with both
ends flame sealed, 7 cm long with a 6-mm 0.D., containing 2 sec-

tions of 75/150 mg of silica gel. SKC Cat. No. 226-10, or equiva-
lent.
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B. Reagents ’

1. Carbon Disulfide. Mallinckrodt AR grade, Cat. No. 4352 or equiva-
ient. ' ‘ :

2. Gases. Supplied to gas chromatograph via lines équipped with gas
purification traps and suitable line regulators.

a. Helium. High purity cylinder helium.
b. Hydrogen. High purity cylinder hydrogen.

€. Air. Dry air, free from organic contaminants, from cylinder
or compressor.

3. Methyl Isothiocyanate. Analytical Reagent grade. Aldrich Cat.
No. 11777-1.

IV. PROCEDURE

A.

Air Sampling

Break both ends of the charcoal tube to provide openings for air to
pass through. The smaller section of charcoal 1is used as a backup
section and therefore is placed nearest the sampling pump. Use tubing
from the sample tube holder to connect the back of the tube to the
pump. Turn on the pump and set the flow rate to 100 mL/min.

Calibrate the trap-pump assembly via RRC method 76-46; record the
calibration data.

To take an air sample, support the charcoal tube in a vertical posi-
tion with the sample tube holder and clip the trap to the employee's
clothing so that the trap is located as close as possible to his or
her breathing zone. Attach the pump to the employee via.a convenient
pocket. Turn on the pump, and take a 6-8 hour sample. At the end of
the sampling period record the time. Remove the trap-pump assembly

from the employee; recalibrate the assembly and record the recalibra-
tion data.

For sampling at relative humidity greater than 80%, connect a silica
gel tube in front of the charcoal tube by means of a short tygon
tubing during the entire sampling period. The silica gel is used as a
drying agent preceding the charcoal to eliminate the effect of
moisture (see Section VI.B.). :
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Gas Chromatographic Conditions

Set the temperature of oven, injection port, and detector on the gas
chromatograph. Establish suitable fiow rates for the various gases;

optimizing the detector response according to the manufacturer's
directions.

The following conditions are given for a Hewlett-Packard Model 5710A
chromatograph with a N-P AFID detector and a 1.8 m x 2 mm i.d., 10%
SP2250 column. A -

Column temperature: 95°C, isothermal

Injection port temperature: 250°C

Detector temperature: - 300°C

Helium carrier gas flow: 30 mL/min

Hydrogen flow: 3 mL/min

Air flow: 60 mL/min

Quantitation: digital integrator or data system; set

attenuation to obtain a measurable peak
from 0.5 ng of MITC.

Under the above conditions, MITC elutes in approximately 2.4 minutes.

Calibration

Prepare five calibration standards containing 0.1, 1.0, 5.0, 10.0 and
20.0 micrograms of methyl isothiocyanate per mL of carbon disulfide to
cover the desired range of calibration. Prepare standard solutions
fresh weekly, and refrigerate standard solutions when not in use.
Inject 5.0 microliters of each solution into the chromatograph at.
least twice and record the peak areas. Plot the average peak area
against the corresponding MITC concentration (micrograms/mL), and draw
the best-fitted straight line through the points. Check calibration

periodically by occasionally alternating injections of standards with -
those of samples.

Sample Analysis

Score each charcoal tube with a file in front of the glass wool plug
and break the tube open. Remove the glass wool plug and place it in a
2-dram vial that contains 1.0 mL of carbon disulfide. Pour the char-
coal in the front section into the vial, tapping the side of the tube
to dislodge any charcoal that adheres to the walls. Immediately cap
the vial with a polyseal-lined cap. Remove the separating foam plug
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and transfer the backup section into another 2-dram vial containing
1.0 mL of carbon disulifide; immediately cap the vial. Desorb the MITC
for 30 minutes, agitating the sample occasionally to facilitate
desorption.

Inject 5.0 microliters of the carbon disulfide extract from each sec-
tion of the charcoal tube into the gas chromatograph. Dilute the
extract if necessary to keep the response(s) within the range.

Analyze the sample extracts immediately after calibration has been
completed. If analysis of the extract cannot be completed on the same
day, refrigerate the extract at 0°C. However, do not store the -
extract for more than 2 days due to the high volatility of carbon
disulfide.

Y. CALCULATIONS

A.

Mean Flow Rate

Calculate the mean flow rate for the pump-trap assembly by the
following equation:

F = mean flow rate (L/min) = A + B

——

where A = average initial flow rate, L/min
B = average final flow rate, L/min

MiTC Concentration in Air

Use the calibration curve and the MITC peak area obtained from the
sample extract to determine the amount of MITC in each section of the

trap. Calculate the concentration of MITC in air by the following
equation:

MITC concentration (mg/M3) = (Wl + W2)

I
where W1 = weight of MITC found in front section of charcoal tube,
micrograms
W2 = weight of MITC found in backup section of charcoal tube,
micrograms
F = mean flow rate, L/min
T = sampling time, minutes
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vI. DISCUSSION

A.

Precision and Accuracy

Desorption Efficiency (DE) for MITC was determined by introduction of
known amounts of MITC directly into charcoal tubes at levels of 0.5,
5, 25, and 50 micrograms of MITC. Six replicates were prepared at
each of the above levels. All samples were analyzed; the D.E. of MITC
is shown in Table 1 (see Reference B for statistical procedure used).
The collection efficiency of this method was tested by generating MITC
vapors with the use of the dynamic U-tube system adapted from the
literature (References C & D). An average MITC recovery of 94% was
obtained for 26 test trials with a relative standard deviation of

10%. Recovery data for MITC in air are shown in Table 2.

The present method was applied also to aqueous solutions of metham-
sodium. In this recovery test, a known amount of metham-sodium in
aqueous solution was injected onto moistened vermiculite placed at one
end of the U-tube while air was pulled through the U-tube at 0.1 L/min
and carried the MITC vapors into a charcoal tube at the other end of
the U-tube. The presence of water and vermiculite is known to speed
up the rate of decomposition of metham-sodium to MITC (Reference E).
At the end of each sampling test, both sections of each charcoal tube
were removed for desorption and analysis to cobtain recovery of MITC.
Under these conditions, at least 75% of metham-sodium (up to 190 ug)
was converted to MITC in S hours. Longer time (16 hours) was required
for the conversion of 380 ug of metham-sodium. A summary of the
recovery data of MITC from metham-sodium in air is shown in Table 4.

Other Comments

The effect of humidity on the recoveries of MITC from air was also
studied. A summary of recovery data from air of various relative
humidities (R.H.) is shown in Table 5. No significant losses occurred
when MITC was sampled at R.H. betwegg 50% and 70%. However, at lower
concentrations (less than 0.01 mg/M°’ and R.H. greater than 80%, humi-
dity has a more serious effect (see Table §5). To avoid losses of MITC
due to effects of moisture, the use of a silica gel tube preceding the
charcoal tube is recommended for sampling at R.H. greater than 80%.
Recoveries of MITC at high R.H. (>81%) with the use of the silica gel
pre-trap showed no significant differences from recoveries at lower
R.H. {see Table 6).
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Experimentally no breakthrough was observed when 230 micrograms of
MITC was adsorbed in the charcoal tube from air with 70 liters of air
pulled through the tube at a sampling flow rate of 200 mL/min. This
was determined by analysis of both the front and the backup section of .
the charcoal tube. In general, if more than 25% of the total sample

is in the backup section, significant breakthrough may have occurred
and the sample is not valid.

Storage stability tests indicated that recoveries of samples stored
for 14 days under refrigeration at 4°C agreed within *15% relative to
those of initial samples (see Table 2). '

VII. SAFETY PRECAUTIONS

A‘

Methyl Isothiocyanate

Methyl isothiocyanate is toxic, skin irritant and lachrymator.

Avoid contact with skin and eye.
Avoid inhalation of mist, sprays or vapors.

Use only with adequate ventilation and wear gloves.

Carbon Disulfide

Carbon disulfide is flammable and vapor harmful.
Keep away from heat and open flame.

Keep container closed.

Use only with adequate ventilation.

Avoi& prolonged breathing of vapor.

Avoid prolonged or repeated contact with skin.

VIII. REFERENCES

A.

WRC Notebook: 7397-34 to 50
7411-9 to 36
7550-25 to 44
7893-7 to 10
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Appendix A

Column Preparation and Conditioning

Wash inside of Pyrex column with 1% aqueous KOH and let stand filled with -
KOH solution 15 minutes. Rinse well with four successive methanol and two
successive toluene washes. Fill column with a solution of 5% dimethyldi-
chlorosilane in toluene and let stand 15 minutes. Orain and rinse with
toluene. Finally, rinse with methanol and dry with a stream of nitrogen.

Pack the gas chromatographic column with the 10% SP 2250 packing under
moderate vacuum with 1ight tapping. Do not use a vibrator. The packing
should not extend into the end areas of the column that are heated by the
injection port and detector. Install the packed column in the chromatograph
with the exit end free. Turn on the carrier gas to 20-40 mL/min, set the
initial temperature to 80°C and hold it there for about 30 minutes. This
will purge the column of oxygen and water vapor. Increase the column tem- ‘
perature at a rate of 2°C/min. The final conditioning temperature should be
240°C. Condition .the column eight hours or more with 20-40 mL/min of

carrier gas flowing. After conditioning, cool the oven and complete the
installation of the column. '




Table 1. Desorption Efficiency (D.E.} of Methyl Isothiocyanate

Test 1 Test 2 Test 3 Test 4
Mg Hg Hg Hg Hg Hg Hg
Taken Found D.E Taken Found D.E. Taken Found D.E. Taken Found D.E.
0.50 0.42 0.84 5.14 4.7 0.92 21.4 19.8 0.93 51.6 52.3 1.02
0.50 0.43 0.86 5.14 4.93 0.96 21.4 20.1 0.94 51.5 53.0 1.03
0.50 0.43 0.86 5.14 4.86 0.95 21.4 19.8 0.93 51.5 51.4 0.99
0.50 0.43 0.86 5.00 4.60 0.92 21.4 20.4 0.95 51.5 50.6 0.98
n .= 4 4 4 n
Mean D.E. = 0.86 0.94 0.94 1.01
St. dev. = 0.010 0.021 0.0096 0.024
Cvy = 0.012 -0.022 0.010 0.024
TV = 0.018
NOTES: CVy = coefficient of variation

™y

= Pooled coefficient of variation.



Table 2. Storage Stabflity of Methyl Isothiocyanate

Test 1 Test 2 Test 3 Test 4
Hg Hg % Hg Hg 1 Hg Hg % Hg Hg T
Taken Found Recovery Taken Found Recovery Taken Found Recovery Taken Found Recovery
0.50 0.422 84 5.14 4.712 92 21.44 19.82 92 §1.45 52.32 102
0.50 0.433 86 5.14 4,932 96 21.44 20.12 94 51.45 53.02 103
0.50 0.432 86 5.14 4.862 95 21.44 19.82 92 51.45 51.12 99
0.50 0.432 86 5.00 4.602 92 21.44 20.42 95 51.45 50.64 98
0.50 0.39b 78 5.15 5.16d 100 25.47 24.6b 97 51.45 50.1b 97
0.50  0.39b 78 5.15 5.19d 101 25.47 24.3b 95 51.45 45.3b 88~
0.50 0.38¢ 76 5.15 4.59C¢ 89 25.47 23.2¢€ 91 51.45 46.8C€ 91
0.50 0.37¢ 74 5.15  4.71¢ 92 25.47 22.6C 89 51.45 55.6¢ 108
-0.50 0.38¢ 76 5.14 4.11¢ 80 21.44 15.9¢ 74 51.45 44.9C 87
0.50 0.39¢ 78 5.14 4.01c 78 21.44 16.7€ 78 51.45 45.7c 89
NOTES: a = Samples analyzed after being stored for 1 day under refrigeration
b = Samples analyzed after being stored for 7 days under refrigeration
¢ = Samples analyzed after being stored for 14 days under refrigeration
% Recovery not corrected for desorption efficiency (D.E.) ,



Typical Chromatogram for MITC Analysis

FIGURE 1.

Sample 7397-49-8, at 5.1 ug MITC

1}

a = Solvent
b = MITC, 2.3 min.

0N 4
O

N

Standard, 1 ua/mL




Table 3. Recovery Data for MITC in Air

Temperature = 65-68°F; R.H. = 58-70%

L/min Minutes Liters ug MITC ! ug MITC %
Flow Rate | Sampling Time{ Air Volume Taken Found Recovery
0.1 430 48 0.5 0.44 88
0.1 430 40 0.5 0.44 88
0.1 430 45 0.5 0.44 88
0.1 510 47 0.5 0.36 72
0.1 510 52 0.5 0.37 74
0.1 510 : 53 0.5 0.39 78
0.1 410 40 5.15 4.20 82
0.1 410 40 5.15 4.49 87
0.1 410 43 5.15 4.72 92
0.1 380 36 5.15 4.71 92
0.1 420 39 5.15 5.34 104
0.1 430 44 5.15 5.05 98
0.1 420 40 10.29 10.9 106
0.1 460 43 25.47 27.3 107
0.1 460 47 25.47 25.7 101
g.1 460 45 25.47 26.0 102
0.1 450 50 25.47 25.3 99
0.1 450 42 25.47 25.2 99
0.1 450 48 25.47 24.2 95

0.1 360 38 51.45 46.9 91
0.1 370 37 51.45 48.6 94
0.1 450 45 51.45 48.5 94
0.1 450 46 51.45 £3.4 104
0.1 460 46 51.45 49.5 96
0.1 390 38 51.45 50.6 98
0.1 450 47 227.4 207 91
0.2 370 71 227 .4 195 86*
0.2 370 71 225.6 180 80*
0.2 370 66 225.6 179 79%

Mean = 94
RSD = 10%
n = 26

NOTES: % Recovery not corrected for desorption efficiency (D.E.)

* = Samples collected at flow rates greater than 0.1 L/min;
not included in the calculation of mean % recovery
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SWPLE PREPARATICN:

S. Datach and discard drying tube. Placz froat and back sordent seciicas of samler tube in
separate vials., Oiscard glass wool 3nd foam plugs,

§. Pipet 1.0 mL toluene intgs «ch vial., Cap each vial, ; - . .

7. Allow to stand 60 min with occasional agitation. T T T e

CALIBRATICH AND QUALITY CINTRCL: .
8. Calibrate dajly with at least five working standards.
a. Acd xnown amounts of calibratioa stock solution to toluene in 10-ml volumetrie flasks
and dilute to the mark to prepare soluticns in the fange 0.C2 t3 0.5 my CS,/ml.
b. Analyze together with saxmples and blanks (steps 11 and 12).
C. Prepare calibraticn graph ((peak area]®/? vs. mg CSp).
NQTE: The FPO has a small linedr range. Additional working standards may be required.
9. Determine desarpticn efficiency (CE) at laast oace for each lot of charcsal ysad for
sampling in the range of intsrest. Prepars threq tubes at each of five levals plys three
mediq blanks. -
a. Ramcve and discard Back sorbent saction of 2 media blank sampler, ‘
b. Inject a1 kncwn arount (1 to 20 wl) of calidbration stock solution directily onto froat
sarbent section with 3 microliter syringe.
c. Cap the tube. Allow to stund overnight. _
d. Descrd (steps 5 through 7) and analyze together with working standards (steps 11 and 12).
e. Preparz a graph of (€ vs. mg Sy recavered.
10. Analyzs three quality ccatrol dlind spikes and three analyst spikes to easurz that the
calibraticn grash and 0€ grash are in control.

MEASUREMENT:
11. Set gas chramatograph aczsrding to manufaciurer’s recomendations and to eanditiens given

on pace 1600-1. Inject saple aliquot marually using solvent flush technique or with

autosarpler,

NOTE 1: The retention time for toluene is ca. 20 min, which may be shoriened by lémperazure
progracming.

NOTE 2: If peak area is above the linear range of the working standards, dilute an aliquot
of descr-ed sxple with talvene, reanzlyze, and apply the appropriate dilution
facter in caleulatiens.

12. Measure peak arel.

CALCULATICHS:

13. Determire the mass (ccrrecisd for (€}, mg, of CSy found in the samole front (We) and
back (w.) sordent secticas, and in the average media blank front (3¢) and back (3)
sorbent sacticns.

HOTE: If % > %¢/10, report breakthrough and possible sample loss.

14. Calculate._'concantratien. C, of CS5 in the air volume sarpled, ¥ (L):

¢ = (y.‘ *"l‘.l - 3.‘ - Bb)'Io’, mg/m’.

5/15/85 ' 1600-3
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I CARSCN OISULFICE 7 HC0: Zr-vi-sou

" EYALUATION OF METHCO:

This method modifies 5248, in that | mt toluene (instsad of 10 mL benzane) is used t5 desars
saples, rasulting {n a betier cescrotion efficiency at low levels and safer warking conditions C—
for the analyst [8]. Method S2¢8 [S] was issued on January 30, 1976, and validated cver the
range 1S to 59 mg/m? using 2 6L sample with spiked samplers and atroscheres generatad by
syringe pump/triple air dilution and verified by total hydrocardoa amalyzer [2]. Overall
pracisien, Sp. was 0.0S3 with “found® coacantrations 0.8% lower than “true® concsatratieas
for 18 samples tested, represanting 2 non—significant dias. Bredkthrough (With drying tube
precsding charczal tube) ocsyrred at 162 min (10C% RM, 40 pen 9, 0.2 Unin sarpling rate) =
32.4 L; DE (0.28 o 1.12 my/sarple) = 0.85; storage stabnlty (6. 56 mg/sample) = BSY recsvery
after cne week at 25 *C. At 2 ] Umia sampling rate, breakthrough ocsurred at 19 L at

100 mg/m? (4]. A user check of this method gave an estimated LCO of 0.02 mg CS5 per saple

(3].

REFERENCES: _

{1] Critaria for a Reczrmended Standard...Cccupaticnal Exposure to Carsoa Disulfide, U.S.
Department of health, Education, and Welfare, Publ. (NIGCSH) 77-1%6 (1977), available as 670
Stocx £Q17-033-C231-2 fram Superintencent of Documents, Washingt=a, 0C 2¢4Q2.

(2] Cocurentation of the NIOSH Valication Tests, S248, U.S. Deparurent of Healih, Educatien,
and waelfare, Publ, (NICSH) 77-185 (1977, availadle as GPO Stock £017-033-002312 fram -,
Superintendent of Cocurents, Washington, CC  204Q2,

(3] User check, UBTL, Inc., NIOSH Sequence £399C-L (unpublished, Noverber 9, 1583).

{4} mecammon, C. S., P. A.-Quina and R. Xupel., A Charczal Samling Method and 1 Gas
Chramatograshic Analytical Procecure for Carsca Disulficde, Am. Ind. Hva. Assse. 3., 35,
618-624 (137S). '

(5] N10SH Manual of Analytical Methods, 2nd ed., Vol. 3, 5248, U.S. Deparizent of Health,
Educaticn, and welfars, Publ, (NICSH) 77-157<C (1977).

(8] Ibid., VYol. 1, P2Cad 179, U.S. Desariment of Bealth, Education, and Welfare, Publ, (NICSH)
11187 (3977). : )

{7] NIOSH/0SRA Cczupaticnal Kealth Guicelines for Chemical Kazards, U.S. Cepariment of Feaith
and Human Sarvices, Publ. (KICSH) 81-123, available as GPO Stock #0017 033-0¢337-3 from
Superintendent of Docureats, Mashington, 0C 20402,

(8] Foley, G. D. NIOSH/OPSE (iaternal mero, Apcil 17, 1S85).

METHCOQ REYISZD 8Y: .Fary Lynn Woehkanbarg, NICSR/CPSE; S248 ariginally valicatad under NIZSH
' Cantract COC-99-74-35, .

$/18/85 1600
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PROTGCOL, AMENDMENT

Study: EF-91-360
Title: METAM-SODIUM APSLICATCR EXFOSURE

PART I. Field Protocol J
PART II. Analytical Phease

Amendment: 3. (Analytical Phase)
Study Director: Thomas J. Meyers

Date: 19 Dec S1

Copy to: Study File (Original)
Diana Graham
Bill Ja (QA) : A -
Kim Tufts (Morse Labs)
Aaron Rotandaro (Pan-Ag. Labs)

Details: The is being wriitten in response to conversations with
the EPA on 16 and 17 December 1%91. Additional dynamic
validations ef air sampling methodology has bean

agreed.

The validation data must conform to Subdivision U. The
validations will be conducted at WRC.

1) Validation datz for ¥ITC at 1.0 L/min flow rate and
400 mg charcocal tuba.

a) Subdivision U states: "The extraction efficiency
of laboratory fortified controls will be considered
acceptable if the lower limit of the 25 percent
interval is greater than 70 percent, unless otherwise
specified by the Agency. + 2 minimum seven
detarzinationc at each fortification level to calculate
..the mean and standard deviation for recovery. Total
recovery from field fortified samples must be above 50
percent for the studv."™ '

2) Validation data for MITC at 0.5 L/min flow rate.

a) same as above using 100 mg charcoal tube.
3) vValidation data for €Sz at 0.5 L/min flow Trate.

a) same as akove using 400 mg charcoal tube.

112 Pac-Ag Study Number: EF-51-360
July 16, 1952
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Reference standards of MITC (ASW 1275 C) and €S2 (ASW
1419) will be used to preparad fortification and
calibration soluticns.

Fortifications for MITC will be prepared as outlined
below:

FORTIFICATION PROCEDURES - MITC

Solvent Acatone

Solutions Amocunt Lavel

100,000 mg/L .08 700 ng
100 =gq/L 10.0 uL 1.0 Hg

Syringe 10 microliter (pL) _ L

Matrix Charcoal tubes 100/50 and 400/206 ng

FORTITICATION PRCCIDURES - €S2

Solvant Acetone

Sclutions Amount Level

1,000 mg/  10.0p 100 sy
100 mg/L 10.0 uL 1.0 ug

Syringe 10 miczoliter (uL)

Matrix Charccal tubes 400/200 mg

Prepara a standard charccal tube as for sampling by
scoring and breazking both ends of the glass tube., Make
sure the pump is running at correct flow rate. Fill

"---the 10 microliter syringe with the appropriate amount
of the fortification solution. ©Place the tip of the
syringe needle into the glass wool of the front portion
of charcoal. The needle should alsoc be as centered as
possible. After discharging the syringe, place caps on
both ends of the tuke.

MITC. Charcoal tubes will be analyzed for MITC using
method RRC 82-35 "Methyl Isothiccyanate from Metam-
sodium; Determinaticn in Air." issued 26 August 1S82.
Tha method is to be rodified for usae of 0.1 % caxrkon
disulfide in ethyl acetate as an extracting scolvent
instead of the listed solvent carten disulfide. Method

113 Par4g Stidy Bumber: FF-91-360
July 16, 1992
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will be modified for use of jumko tubes, 400/200 ng
charccal tubes. The extraction volume of solvent will
be 5.0 mL. See appendix B of analytical pretecsl for
typical gas chromatographic conditions.

Carbon Disulfide. Charccal tubes will be analyzed for
carbon disulfide using NIOSH method 1600 "Carbon
Disulfide" revision #1 issued 15 May 1985. The
extracting solvent will ke 5.0 ml of toluene coocled and
saturatad with dry ice.

GAS CHROMATOGRAPHY, <Calikra+ta tha Ggas chromatography
using standards preparsd freo the reference standards

: as mentioned above. For the lower calibration limits,
: the 1 pg fortifications, use 0.1 and 0.2 mg/L

p : calibration solutions. Higher fortifications can be

i determined using standards and éiluting the extracts to
1 within a linear range c¢f the detector and standards.

3 Peak heights may be used for quantitation.

As part of each set which may consist of one or more G
runs, include a sclvent spike, two metheod desorption
samples (tube fortificaticns with dynamic flows), a

b & 37y

;
i charcoal blank, and saven determinations.
%
4
E
}
s
v
3 Thomas Meyers, Study Direchcr _ Date
g
.
Y
Y
'
|
i’ -
]
i
}
s
! 114 Parg Study Nmber: EF-9{~3%0
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ERQTOCOL AMENDMENT

tudy: EF-91-360

Title: MZITAM-SODIUM ARPLICATCR EXPOSURE

: PART I Field Protocol y

s PART II. Analytical Phase

£

- Amendment: Fileld Protecol and Analytical Phase

# Study Director: Thoaas J. Mevers

b Date: 25 Jan 92

.. :

; - "PQ

g Copy to: tucy File (Original)

f Diana Grahax

3 2111 Ja (Qn)

7 Xim Tufts (Mcrsa Labs)

! Aarcn Rctandaro (Pa2n-—-Ag. Labs)

4 Ameesna Metia (Z3A, fax 212 264-6119)

3 Curt Luncaick (Z2A, fax 703 305-~5147)

Details: The is keinc writisn in response to a conversation helé

with the CRI3 on 27 January 13%92. The following
changas in the previously agreed protocol (signed by

study direcicr on 01 Nov S1) will be as follows:

1 Flow ratses

ctien cf MITC (¥ethyl Isothiocyanate) vapors
eld, the flow rate will be calibrated at 1.0
ag charccal tubes cf 400/200 mg, "Jjumbo"

or c2ollae
e £i
usi

b 8 0oo BN § 088 1) 8 hoerats Bt} St A IROTLIR ¢S 3 3 EATE 1

Vlt!'d‘ﬂ

.
-
1
<
e

(S0 ol i |
o
Yo

XY

collecticn of CS2 (Carbon Disulfide) vapors in the
é, the flecw rate will ke calibrated at 0.5 L/min
¢ chazccal tules of 400/200 mg, "jumbo!" tubes.

o]

G ory
- (b ¢

iesl
sin

2 Yilo%t Trgccra2no

A pilot prcgran for field validation of sampling
me;hodolcglns will be initiated before the application
schecduled for 2Arizcna at the end cof February.

D sma o AL DK L

115 Paor4Ag Sthidy Naber: FP-91-360
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3__Nypber c¢f Renlicates at Arizopa Site

AL the Arizona site two applications will be ccnducted.
One application will be sprinkler (overhead set); the
other application will ke soil injection using 2 shank.
This second application using a shank is a change in
the current protocol, page 6, that has specified this
application would use a rotary tiller. Rotary tiller

will be still planned for use later at the Washingtoen
site. See below.

a) Sprinkler (Chemigation) have 10 replicates.

b) Soil injection will use shank (with multi
injeczors) and have 10 replicates. Two replicates will
use open cab; 6 replicates will usa closed cabs without
carbon filtration; 2 replicates will use closed cabs
with commercially available carkon filtratioen.

4 Number of Renlicates at Washincton Site

At the Washington site two applications will be
csnductad. One application will be sprinkler (center
pivot); the cother application will be soil injection
using a rotary tiller as currently specified.

2) Sprinkler (center pivet) will have S replicates.
E) Soil injection (rotary tiller) will have 10
replicates. :

8  Downwiné Sameling

Pace 8 of the field protocsl is amended for sampling at
four locations frcm.the downwind edge of the
application zcne: 0 m, 25 m, 50 n, and 100 m (m=neter).
Any significant change in the wind direction will
necessitata that the sampling location will be moved to
correspond to the new deownwind direction.

§ TField-Fortifications Samoles

2) Controls will be run simultaneously with the field
fortified samples. The location for each set of f%eld
fortificaticns will be selected to aveid any off site

dxift. ,

b) In the procedure for field foertifications, the
svringe nesdle should be placed onto the front of the
class wool plug, instead of the center of the rropt
portion of charccal as had been previously specified.

116 Pardg Scudy Buber: EF-91-380
July 16, 1992
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7 _Methed medifications - ¥TTC

The part II of the protecol, the analytical phasa, is
be-“g amended for the use of 400/200 mg charcoal tubes
instead cf the 10C/50 tukes as currently specified,
The methcd RRC €2-25 should be modified as follows:
0.1 ¥ carbon disulfide in ethyl acetate -
cnt or back sagments of charcoal in each
UZe. Maintain the same limit of
fcr each tuke, i.e., 1 ug per tube
11 ‘

Usa 5.0 rL ©
to extract I
400/100 ng t
guantitation
segment. Tor
chromatograrhic calibration standard of 0.2 ug/mL or

e wrest i

less of MITC in 0.1 % CS2 in ethyl acetate,

g Methed meldificaticns - €S2

The part II of the protocsl, the analytical phase, is
be'ng amencded fcr the use of 400/200 mg charcoal tubes
inst=2ad of the 100/50 tukes as cur*ently specified.

The NIOSH metiod 1600 should ke modified as follecws:

Us2 5.0 L of toluene to extract front cr back segments
of charcoal in each 400/100 mg tube. The toluene must
te prachilled using sclid carbon dioxide. Carkon
c¢ioxide is necessary to increase the racsvery at low
foxrtification levels of ca*bon disulfide. Use a
2inimun of 2 grams of sclid carbon dioxide. The
cutside cf the glass vessel should be well cocoled and
{rosted. Acd charcsal rfrem either tube secment while

-
t-e toluene is still cooled but no solid carbon dioxide

is remaining. KXKenmove extracits from the glass
extraction vessals kefore three hours but not before a
cinizun ¢f cne hecur of extraction. Maintain the saze -
limit of quantitaticn for each tube, i.e., 1 ug per
tuke sagment. ror limits of quantitation use a gas
chromategrazhic calikratien standard of 0.2 or less

uc/=L of €S2 in toluene.

¢  analviical) Validation Data

The analvtical validation which was submitted in mid-
Jan 1952 is to ke includad in the final report.

Themes Mevers, Studv Dirac<ter Date
117 Paordg Study Number: EF-91-380
July 16, 1992

** TOTAL PAGE.28 *xx



* Table 4. Recovery Data for MITC from Metham-sodium in Air

Minﬁte Liters | ug Metham- | Theoretical % MITC Found based
L/min Sampling | Air Sodium ug MITC ug MITC on Theoretical
Flow Rate Time Volume Taken Taken Found MITC Taken

0.11 380 42 23.7 13.4 11.9 89 .

0.12 400 50 47.0 26.8 25.4 | 95 .
0.12 320 38 94.7 53.5 46.3 87

0.12 320 40 189.5 107.2 84.1 : 79

0.12 430 52 189.5 107.2 79.3 74

0.11 990 110 189.5 107.2 78.7 73

0.11 320 36 379.0 214.0 110 51*

0.11 440 | 48 379.0 214.0 99 46*

0.13 990 125 379.0 214.0 190 | 89

NOTES: * = Tow recoveries on these samples due to incomplete conversion of
MITC from Metham-sodium.



Table 5. Effects of Relative Humidity (R.H.) on Recoveries of MITC from Air

Sampling Flow Rate = 0.1 L/min.

% No. of Hours Liters ug MITC %

R.H. Samples Sampling Time Air Yolume Taken —Recovery

58 3 7 40 - 48 0.5 88* (87 -~ 88)**
70 3 7 47 - 53 0.5 74 (71 - 79)
81 4 7 38 - 44 0.5 43 (32 - 57)
81 2 4 25 0.5 66 (59 - 72)
92 3 7 - 41 - 42 0.5 53 (41 - 63)
92 2 4 22 - 25 0.5 72 (70 - 75%)
58 3 7 36 - 44 5 98 (92 - 104)
70 3 7 40 - 43 5 87 (82 - 92)
81 5 7 34 - 57 5 50 (44 - 58)
81 2 - 4 21 - 24 5 69 (66 - 72)
92 3 7 37 - 42 5 55 (48 - 62)
92 3 4 20 - 26 5 83 (78 - 89)
58 3 7 43 - 47 25.5 103 (101 - 107)
70 3 7 42 - 49 25.5 98 (91 - 99)
81 1 6 35 25.5 78

92 3 7 39 - 41 25.5 77 (73 - 82)
92 1 4 26 25.5 76

58 2 6 37 - 38 51.5 93 (91 - 94)
70 4 7 38 - 46 51.5 98 (94 - 104)
81 1 6 36 51.5 97

81 1 6 39 227 .4 80

92 1 6 36 51.5 100

92 1 7 42 102.9 100

92 1 7 41 227 .4 83

NOTES: * = Mean

** = Range '

Recovery not corrected for desorption efficiency (D.E.)



Table 6. Recovery Data for MITC in Air at High (>81%) Relative Humidity
. with the Use of SiTica Gel as a Pre-trap for Moisture

Sampling Flow Rate = 0.1 L/min.

% Hours Liters ug MITC ug MITC %
R.H. Sampling Time { Air Yolume | Taken Found Recovery
81 6 36 0.5 0.40 79
81 7 42 0.5 0.37 74
81 7 41 5 4.43 89
81 7 46 5 4.35 87
92 6 38 0.5 0.38 75
92 7 45 0.5 0.36 71
92 7 44 5 4.39 88
92 7 44 5 . 421 84
92 7 46 25 22.9 92
92 7 45 25 22.7 g1
92 7 46 59 55.9 95
92 7 40 59 51.9 88

NOTE: % Recovery not corrected for desorption efficiency (D.E.)
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ICl Procedure for the Analysis of Carbon Disulfide



_ £¥-91-360
3 S FORMULA: $=C=S; CSy CARBON DISULFIDE — ---
5y | MEDCO: 1600 '

M.W.: 76,14 v ISSUED: 2/15/8s
REYISICH #1: S/149/8%

CSAA: . 20 pom; € 30 ppm; P 100 ppm PROPERTIES: liquid; d 1.263 ¢/mL @ 20 °C;

RI0SH: 1 ppm; 10 peV15 ain (1) BP 46,5 °C; @ -112 *C;

ACSIH: 10 pem (skin) 3 YP 40 kPa (300 am Hq; 40% v/v) 8 20 *C:
(1 pem = 3,17 my/m3 @ NTP) _ explosive range 1 to 50% v/v in air

SYNCNYNS: dithiocarzeaic anhydride; CAS #15-13-0.

SAMPLING MEASUREMENT

SAMPLER: SOLID SCREENT TUBE + CRYING TLBE TECNIQLE: GAS CRCMATOGRAPHY, SULAR FPO
(cocanut s:ell charesal, 100 mg/S0 mg,
and sodium sulfate, 270 mg) ARALYTE: sulfyr

FLO«d RATE: 0.01 to 0.2 Umin TESCAPTION: 1 ml toluere; stand 30 min

VOLMIN: 2 L 8 10 ppa

~MAX: 2S5 L

INJECTICN VOLLME: 5§ i

TEMPEIATURE - INJECTION: 150 °C
SETECTCR: 145 °C
~CoLiMM: 30 °C

SHIP™ENT: dryer attached ta charczal

SAMPLE STABILITY: 1 week @ 25 °C;

- e st fm e e fas b= v Bew Bes S b e b= Gam

6 weaks 8 0 °C CARRIZR GAS: Mg or He, 20 ml/min
FIELD 8LANKS: 1C% (22) of samplas ICCULm: glass, 2m x 6§ am CO, 5% 0V-17 on 80/100
H mash GasCirom Q or equivalent
1
ACTURACY ICALIBRATION: standard solutions of Sy in

toluene
RANGE STUDIED: 45 to 183 mg/m? {2]

(6-L samples) RANGE: 0.05 to 0.5 mg per samle

b

BLAS: not significant (2] TIMATED LCO: 0.02 ng per sample (2]

PRECISICN (s.): 0.0S2 § 0.28 to 1.} mg per

OVERALL PRECISICH (s.): 0.053°(2)
sample [2]

A= e qm G b tw em b=

. 1
APSLICABILITY: The working range is 10 to 200 mg/m? (3 2o 84 ppm) for a S-L air sample and
is acplicable to ceiling ceterminations. Battar sensitivity may be cbtained by using higher
sarpling rates if high humidity is not presaat [1,4]. 7his method his been used extansively in
the vitcasa raven industry and at cardon disulfide oroducticn facilities.
INTERFERENCES: Mo interference occurs from hydrogen sulfide [4]. Mater vapor is a potential
sarpling interferent [4] which is removed Dy the drying tube. Alternate GC colums, e.g., 5%
OV-210 on Chrafrcsory GHP. aid in resolution of chroratoqrashic interferences.
OTHER METHCOS: This revises Method S248 [S] and Method 1600 (dated 2/15/8_4). The criteria
docurent methed [1) usas a higher sampling rata. This metbod replacas PSCAM 179 which us2s a

.similar collecticn meshod but axtracticn—atemic ahscretion for meicuremant (61, .
S/15/8S 16581
183 PaxAg Stixdy Number: E-51-360
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CARBOH DISULFICE FETHCO: ET~31-2¢2
_REAGENMTS: ELI=ENT:
1. Carbon disulfice, chramatsgrazhic 1. Sxpler:
quality.> © 2. Drying tube: glass tude, 1 cn long, 6 mm CO,
2. Toluene, chromateqraphic quality. 4 mm I0; single 27C—ng sacsion of granular
3. Calibration siocck solutien, anhydrous sodium sulfate betwaen two silylated
0.0253 mg/ul. “Dilute 0.253 g 5 qliss wcal plugs. This removes moisture
(0.200 mi at 20 *C) ta 10 oL ecuivalent to 8§ L of air at 1003 RH and 22 *C.
with toluene. Prepare in apllcazs. 5. Sardent tme: gliass tube, 7 cn long, 6 sm O,
4. Oxygen, purified. with flamm-gaaled ends and plastic caps,
5. Nitrogen or helium, purified. cataining teo sections of activated (600 °C )
6. Hydrogen, prepurified. coczout shell charcedl (front = 100 mg; back =
1. Air, filtered compressad. ' N mg) separatad by a 2-mm urethane foam plug.
A silylated gliss weol plug precades the front
*See SPECIAL PRECWTICHS. saction and 4 3~m yrathane foam plug follows

the dack saction. Prassure drop across the tube
at 1 U/min airflow must be less than 3.4 kPa.
Availapie cammercially.

2. Perscnal sapling pamp, 0.01 to 0.2 Wmin, with

flexible connecting tubing.

3. PTIFE tublng, S—mm ID. -

4, Rafrigerant, bagged (0 °C). ‘

£. Gas chrumatograph, FPO with sulfur filter,

integrator and colum (sae page 1600-1).

XCTZ: A valve to vent the solvent peak when it
elutzs fran the colum s ysaful to prutect
the dateclor,

. vials, glass, 25-m{, PTFE-lined caps.
Voluretric flasks, 1C-mi.

Syringe, 10-ul, reacdable to 0.1 ul.
Celivery pipets, 1= to 100-ul and 1-at, with
pipet bulb,

W M ~ o~
P

SPECIAL PRECAUTIONS: Carson disulfide is texic and an acute fire and explosica hazard (flash
point = =30 *C) [1,7]; wor¥ with it caly in a hod.

SAPLING: .

1. Calibrate each personal sxpling purp with a represantative sapler in lire.

2. Braak the ends of the sapler immediitely before sarpling. Ati3ch sampler %0 ;?ersonal
sampling puro with flexidle tubing. Coanec: the drying tube to the froat sactica of the
charcoal tube with 3 20-m s2ction of PTFEZ tubing. ]

3. Sample at an aczurataly known flow rate detween 0.01 and 0.2 Unmin for a total samle site
of 2 to 25 L.

NOTE: Sarples may be ‘aken up to 1 Umin if amient dumidity is low [1,4].

4. Xesp the drying tube coamecied to the charcsal tube during shipping. Refrigeratz (9 *C) to

prevent CSo migraticn to the dack sactioa. Cap the cpen ends. Pack securely for

shiprent.

5/15/85 1600-2
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APPENDIX II.
PCA RECOMMENDATION
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R
SESTICINE VGE FECOMMENDATION
ROMALT NUNN FaEms nate:_ { & j_,‘_‘_
741 SUNSET RL. | FROFOSEL ~F5. DATE:_§ /_& /35
ERENTWOOD, CA 94513 LOCATION: pJa//ML a 95 .
FHONE: (5100 €34-2148 S iy 4, 25 U 7 (el A,
CROF:__ Thwmato /?‘);
FERMIT #: 07- 93 -070077E ACRES: 9§ ACTUAL TREATED: _ 9S
SECTION: _ /9 TOWNSHIF: O N RANGE: __©7 E  E#M: f
AFFLICATOR: Lomemnr METHOL OF AFFLICATION: /v, J YOLUME: = /f jﬂl // e
' MATERIAL : 'RESTRIEFA # RATE : /100 GALLONS!FEST:
1! : ! _ : : /
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RE-ENTRY INTERVAL: 48 foiowy 'TOXIC TO KIRD ! = #— !
[AYS TO HARVEST: ALLA N
PLANT BACK RESTRICTION: Aa paf /A/m/ esitfnn ff-21
JM ﬂﬂf lAA/:b 4,411//2:,:%29\.\ .
7 7 17 W E
ALL ALTERNATIVE AND MITIGATION MEASURES HAVE REEN CONSIDERET
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APPENDIX III.
CIMIS METEOROLOGICAL DATA
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APPENDIX IV.
JEROME CALIBRATION DATA



2E5ouRECTS

Time

) 095

2 098] -
3 0%

1/ 0953

s p,,b ek  Jersme g2 0,5,9/0, reb
w7

5 [004

1]

11006

S ".__'f;ﬂ:_'_ff___'__" 55 IR
./_ e 5
______ 54 |

¢ 100F

9+

4.9 4 _5_8

12 |p1H

A o8

0 1015

12 1015

__“__;Z_____%,,. 09
,_ o8 -

3_JOI8

M _1019

ZLE0 Q,@’ e
/ _

151020 _

i 1020

Y= Lo é:?:)( -

e TOAKC S LT AS

-~ r--,

’1
AN
b\‘O
“l
3
N
"\o'
N
I}
1
!

_ o _.]'f'_':.____":_':_ ;Ez,wm P e

LD LAL 82l p7 DETECTION KLy T = J_EPA’ %




APPENDIX V.
PRE-TEST QA/QC RESULTS



State of California

MEMORANDUN

To

From :

Peter Ouchida, Manager Date : December 7, 1992
Testing Section .
Subject : Summary of €92-070
MITC QA/QC Results

Don Fitze]]iﬁiﬁfﬁ%&;

Assoc. Air Pollution Spec.
Air Resources Board

The performance audits prepared by ARB’s QMOSB for AIHL and the -
CDFA laboratory (under contract to DPR) prior to an application
monitoring revealed unexpected data (Attachment I). The most obvious
is the greater than 100% recovery for both laboratories. In
addition, AIHL apparently found significant amounts of MITC in the
blank collection/conversion (c/c) samples (samples 9, 11, 16 and 18,
Attachment I). I commented on the problem with the false positives
found in the blanks (Attachment II).

ATHL conducted further studies to resolve these discrepancies.
They analyzed four more audit samples (samples 28, 29, 30 and 31)
which had been archived at the time of the first audit (see Attachment
I11). They also compared their standard solutions to that prepared by
QMOSB and used to spike the audit samples for both AIHL and CDFA. The
results (Attachment III, page 4) indicated the standard used by QMOSB
to be 40% higher than that used by AIHL and CDFA [This is assuming

- that: 1) The recovery levels by both labs are unrealisticly high - 144%

and 126% - and 2) it is more Tlikely that one lab - QMOSB - made a
dilution error rather than two]. Al1 of the spiked levels in
Attachment III have been changed to reflect this higher value. The
percent recovery, based on these new numbers (Attachment III, page 1),
are more realistic and in line with ICI’s stability studies (Attachment
Iv).

To resolve the question of the false positives in the c/c samples,
additional blanks were run in Sacramento and sent to AIHL for analysis.
Also, the extracts from samples 9, 11, 16, and 18 were sent to the CDFA
Sacramento Laboratory for analysis (Attachment V). No MITC peak was
observed on the chromatograms of the additional c¢/c samples taken in
Sacramento. CDFA laboratory confirmed the presence of an apparent MITC
peak in the extracts for samples 9, 11, 16 and 18 provided by AIHL.

These data indicate that the original c/c samples analyzed by
AIHL contained an interferent which for unknown reasons were
not duplicated in subsequent samples. In order to minimize the



possibility of this occurring in the field samples, AIHL has
recommended that EEB take background (blank) samples in the area
targeted for monitoring a week prior to the actual monitoring. If
feasible, I feel this 1s strongly advisable.

I believe the questions arising from the performance audit have
been addressed. Whenever a field application of metam sodium can be
arranged, AIHL is ready to perform the analysis.

cc: George Lew
Lynn Baker
Ruth Tomlin
Gabe Ruiz
Mike Poore
Miles Imada
Nancy Miller
Jeff Cook



Attachment |

s
QA/QC Audit Results

Corrected
sSample ID Spike Detected Percent for Blank Percent
Level (ug) Recovered (4g) Recovered

. OPR Performance Audit
22 2.50

2.84 114 114
23 0.50 0.58 116 116
24 1.00 1.25 125 125
25 1.00 1.07 107 107
26 2.50 2.69 108 108
27 0.50 0.56 112 112
21 Blank ND — AVG, 114
AlHL Performance Audit
1 2.500 3.489 140 140
3 0.500 0.829 126 126
4 1.000 1.198 120 120
5 2.500 3.002 120 120
7 1.000 1.375 138 138
8 0.500 0.547 109 Q8
2 Blank ND —_— AVG. 126
o3 Blank ND —

AlHL Collection/Conversion 1 liter/min.

10 1.000 1.167 117 1.009 101
1 2.500 1.977 © 79 1.819 73
13 2.500 1.981 79 1.823 73
14 1.000 1.142 114 0.984 98
9 Blank 0.169 _ AVG. 36
11 Blank 0.148 '

AlHL Coltection/Conversion 4 liter/min.

15 : 2.500 3.22 129 2.698 108
17 1.000 1.462 146 0.936 , 94
1 1.000 1.508% 150 0.97¢ 98
20 2.500 3.144 126 2.618 05
16 Btank 0.537 AVG. 101
18 8lank Q.4c86




Attachment |1

state of California

MEMORANDUN

To : Miles Imada Date : November 10, 1992
Supervising Air Pollution 4
Research Specialist Subject : MITC Interferences
Through: Peter Ouchida, Manager ,P*°
Testing Section P
Don FitzellL

Assoc. Air Pollution Spec.
From : Air Resources Board

After our phone conversation of November 5, 1 am summarizing

the data already known, postulating reasonable causes and suggesting
possible avenues of approach to resolve this question.

To summarize the information we have at this point:

1. No MITC was detected in the blank performance audit samples
analyzed by either your group or DPR.

2. Apparent MITC was detected by your laboratory in the blank
collection/conversion (c/c) samples provided by our group.
These charcoal tubes were spiked by the ARB Quality
Management and Operation Support Branch. Air was
drawn through these tubes at the Monitoring and Laboratory
Division Shop at two flow rates (1 and 4 liters per minute)
over a 24-hour period. The amount detected was proportional
to the volume of ambient air drawn through the tubes.

3. Subsequent GC/MS analysis by your staff indicated the
apparent MITC detected in the c/c blanks was not MITC.

4. Most of the samples received from the Dunsmuir spill last
- year indicated no MITC present. Recovery studies conducted
by DPR did not indicate any interferences with MITC.

We must resolve the question of this interference detected in
the c¢/c blanks before we attempt field sampling. At this point, I
see three possibilities:

1. The interferences detected are common environmental compounds
which can be readily detected anywhere and which can be
separated from MITC by altering the chromatography program. .



2.

3.

The interferences were environmental compounds specific to
the air around the MLD Shop (vehicle exhaust, solvents, etc.)
and would not be picked up in an actual field sampling.

The interferences were a one time occurrence (unique ambient
air conditions at the time of sampling, accidental sample
contamination, etc.) that cannot be reproduced or determined.

A number of experiments are possible to help to explain the
results so far:

1.

2.

4.

An analysis of the additional c/c blanks prepared by the MLD
Shop (during the rainy period last week).

If any remaining extract containing the contaminant is left,
analyze the remaining samples using the NPD with a :
chromatographic program similar to that used by ICI for the
Dunsmuir spill samples, or that used by DPR for its analysis.

. We are asking DPR to provide background samples from

their application monitoring this week. The samples will be
taken prior to application.

A review of the chromatograms from the ¢/c samples at the
time of the Dunsmuir spill may help.

These are possible starting points to determine what may be
causing the interference your staff detected in the c/c blanks. I‘m
sure_your staff has other ideas as well. If we can be of any help in
resolving this question, feel free to call me.

cc: George Lew



Attachment (11

MITC QA/QC AUDIT RESULTS

DPR PERFORMANCE AUDIT

SAMPLE # MITC Spiked Level Detected % Recoveryt
(18), & 5 (kg
OA vaLve Au\jﬁ;_ioé@esm\)
2 . L5 35 2.84 81
26 2, 35 2.69 77
24 /.0 14 1.25 89
25 1.0 1.4 1.07 76 -
23 .5 07 0.58 83
27 -z 0.7 0.56 80
21 Blank ND
Overall 80

AIHL PERFORMNANCE AUDIT (Analyzed Oct 14-20, 1992)

1 35 3.005 86
5 3.5 2589 74
4 14 1.133 ‘ 81
7 14 1.195 85
3 0.7 - 0.556 79
8 0.7 0.489 70
2 Blank ND
6 Blank ND
Overall 80
2nd AIHL PERFORMANCE AUDIT (Analyzed Nov 3, 1992)
31 35 1.894 54
30 . 14 0.732 52
29 0.7 0.412 56
28 Blank ND
Overall ’ ‘ 54

AIHL ND = <0.025 pg/mL or <0.075 pg/sample

tFor each group, overall recovery is calculated as the sum of the MITC detected, divided by the sum
of the MITC spike, times 100. '

-ATHL 11/18/92



MITC COLLECTION/CONVERSION EFFICIENCY RESULTS

1 L/min
SAMPLE # MITC Spiked Level Detected % Recoveryt
(ng) (rg) ) (Corr. for Blank) _
12 35 1.968 52
13 3.5 : 1.905 50
10 1.4 1.048 64
14 1.4 1.138 71
9 Blank 0.163 } mean
11 Blank 0.131 ) 0.147
\ Overall 56
4 L/min
15 35 3.040 73
20 3.5 2.720 64
17 14 1394 66
19 1.4 1328 61
16 Blank 0.495 } mean
18 Blank 0.442 J 0.468
Overall 67

tFor each group, overall recovery is calculated as the sum of the MITC detected, divided by the sum
of the MITC spike, times 100.



1 L/min

SAMPLE #

12
13
10
14

9
11

4L/min -

15
20
17
19
16
18

£

MITC SPIKE AND PURGE/BREAKTHROUGH RESULTS

SPIKE
(ug)

3.5
3.5
14
1.4
Blank
Blank

35
35
14
14
Blank
Blank

MITC DETECTED (yg)

Front Back Total
1.735 0.233 1.968
1.905 ND 1.905
0.834 0214 1.048
1.138 ND - 1138
0.163 ND 0.163
0.131 ND 0.131
2.630 0.410 3.040
2332 0388 2720
0.916 0.478 1394
0.775 0553 1328
0.495 ND 0.495
0.442 ND 0.442

ATHL ND = <0.025 pg/mL or <0.075 pgisample

% Breakthru -

12
0
20
0

0
-0

13
14
34
42



PEAK AREA
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MITC STANDARDS CHECK
GR/PL/MF SETS 6 NOV g2
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CONCENTRATION -- ug/mL

GR STANDARD SET (Gauc)
SYMBOL=4

LINETYPE= —--—-- -
y=a+b'x

n=12

a=~217. 3141
b=67752. 7668
e,.~395. 1088

8,2143,7221
e,=313, 2390
r=0. 9999

MF STANDARD SET (/)
SYMBOL=e _

LINETYPE= —-—-- —
y=ath#x
n=12

.. a=153, 6952 a~122. 9899
b=47660, 1964 8,~268. 0537
8,338, 1135 “r=0, 9998

PL. STANDARD SET (74
SYHBOL=o

LINETYPE®:«ccvvvven-.
y=a+bex

n=12

a=314, 2705 8,~402. 1058
b=47780, 6028 8,~889. 2349
8,.~1108. 1153 r=0, 9983



Attachment 1V

Table 2. Storage Stabllity of Methyl Isothiocyanate

Test 1 Test 2 Test 3 Test 1
1" 19 1 1q |1q X 1a ] z {tg ) 4
Taken Found Recovery Taken Found Recovery Taken Found Recovery Taken Found Recovery
0.50 0.423 B4 5.14  4.712 92 21.44 19.pd 9?2 51.45 52.33 102
0.50 0.433 86 5.14 4,933 96 21.44 20.14 99 61.46 53.08 10}
0.50 0.432 086 5.14 4.062 95 21.44 19,82 92 51.45 651,12 99
0.50 0.432 06 5.00 4.608 92 21.44 20.42 95 51.45 60.6@ 90
0.50 0.39b 78 5.1  5.16D 100 25.47 24.6b 97 51.45 50.1b 97 ~
0.50 0.39b 70 5.15 5.190 101 25.47 24.3D 95 51.45 45.3b 00
0.50 0.36¢ 76 5.15 4.69C 89 25.47 23.2¢ 91 51.45 46.0C 91
0.50 0.37¢ 74 5.15  4.71C 92 25.47 22.6¢ 89 51.45 55,6 100
0.50 0.30¢ 76 5.14  4.,11¢ 80 21.44 15,9¢ 74 §1.45 44,9C 07
0.50 0.39C 78 5.14  4,0lc 70 21.44 16,7¢ 70 51,46 45.7¢ 09

10TES: a = Samples analyzed after being stored for 1 day under refrigeration

b = Samples analyzed after being stored for 7 days under refrigeration
= Samples analyzed after being stored for 14 days under refrigeration
T Recovery not corrected for desorption efficiency (D.E.)

c



Attachment V

SACRAMENTO AMBIENT MITC BACKGROUND RESULTS

Sample #

11

16
18

CC-B1
CC-B2
CC-B3
CC-B4

CC-BS
CC-B6
CC-B7
CC-B8

0.165
0.131

0.495
0.495

ND~
ND
ND
ND

ND
ND
ND

Apparent MITC
Detected (ug)

(0.15)
(0.12)

Remarks

Sampled tor 24 hrs at 1 LPM.

Figures in parestheses are DPR results.
GC/MS analyses did not confirm the
presence of MITC.

Sampied for 2¢ hrs at 4 LPM.
GC/MS analyses did not confirm the
presence of MITC.

Sampled for 24 hrs a1 1 LPM and 4 LPM
in the rain. Water droplets observed in
the CS, extracs.

Sampled for 24 nrs at < LPM.

Samples CC-BS and CC-B6 were re-
analyzed by GCMS which did not confirm
the presence of MITC.

*ND = not detected. beiow the quantitation limir. te.. < 0.75 pg MITC'sample
as determined by GC/NPD analysis

AIHL December 3. 1997



